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T h i s  r e p o r t  c o n s t i t u t e s  t h e  t e n t h  i n f o r m a l  ,nonthly p r o g r e s s  

r e p o r t  subrni t t e d  under c o n t r a c t  NAS8-11181, "Study of S t a b i l i t y  

of Unpressur ized  S h e l l  S t r u c t u r e s  Under S t i i t i c  Loadj ng", and  

c o v e r s  t h e  p e r i o d  20 February t o  19 March 1966. i iiionthly 

F i n a n c i a l  Report  (KU'ASA Form 533), p r e s e n t i n g  a summ:\ry o f  t o t a l  

and a c t u a l  c o s t s  f o r  t h e  month of February ,  i s  b e i n g  submi t t ed  

under sep:rrat e cover.  

The major  accomplishments w i t h i n  t h i s  r e p o r t i - n g  p e r i o d  were 

a s  f o l l o w s :  

1. Continued r e d u c t i o n  o f  t e s t  data. 

2. Z s s e n t i a l  complet ion o f  w r i t i n g  f o r  Pa r t  I of t h e  f i n a l  

r e p o r t .  

Severa l  t e lephone  c o n v e r s a t i o n s  were h e l d  w i t h  t h e  NASA Techn ica l  

13epresentat ive (H. L. Bi l lmayer)  r e g a r d i n g  t h e  s t r r t u s  of  t h e  s tudy .  

2.0 O V Y i i  LLL Pi?OGRESS 

The na, jor  e f f o r t  w i t h i n  t h i s  r e p o r t i n g  p e r i o d  was devoted  t o  

w r i t i n g  of t h e  f i n a l  r z r m r t .  P a r t  I of t h e  r e p o r t  h a s  been e s s e n t i a l l y  

co!npletely w r i t t e n  and is now beine; t yped .  i e v e r a l  changes  were made 

i n  t h e  t e n t  i t i v e  r e p n r t  o u t l i n e  f u r n i s h e d  i n  t h e  p r e v i o u s  p r o g r e s s  

r e p o r t .  I n  ps r t i cu1 .n - ,  t he  form-tt f o r  3 e c t i o n  6 w a s  changed t o  t h e  

f o l l o w i n g  : 

60 CU11~d5sSIvd 3UCK1.i NG clil' L0Nr;ITUdIN~iLLY STIFF ;SED 
C I X U L  M CYLI N M R S  

6 .1  General  

6.2 Buckl ing C r i t e r i a  
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6.2.1 Almroth Ex tens ion  t o  Thielemann S o l u t i o n  

6.2.2 dtuhlman-Deluzio-ilmroth 3 o l u t i o n  

6.3 Computation of F i x i t y  F a c t o r  For  L o n g i t u d i n a l l y  
j t i f f e n e d  S e c t i o n s  Between Rings.  

6.4 Comparison i g a i n s t  T e s t  Data 

6.4.1 L o n g i t u d i n a l l y  S t i f f e n e d  C i r c u l a r  C y l i n d e r s  

6.4.2 F i x i t y  F a c t o r  For  L o n g i t u d i n a l l y  3 t i f f e n e d  
S e c t i o n s  Between Rings.  

P a r t  I of t h e  f i n a l  r e p o r t  w i l l  be submi t t ed  f o r  NASA approva l  as  

soon as t y p i n g  is cotrrplzted and r e p r o d u c t i o n s  a r e  made. T h i s  s h o u l d  

be accomplished abou t  1 Apr i l  1966. 

Xork w a s  completed on t h e  r e d u c t i o n  of t e s t  d a t a  from r e f e r e n c e  1 

and comparison a g a i n s t  t h e  proposed p r e d i c t i o n  t echn iques .  None of 

t h e  specimens r e p o r t e d  t h e r e  i n c o r p o r a t e d  any e c c e n t r i c i t i e s .  The 

r e s u l t s  of t h i s  e v a l u a t i o n  a r e  g iven  i n  Table  I. 

I n  a d d i t i o n ,  f u r t h e r  work w a s  accomplished t o  modify t h e  computa- 

t i o n s  p r e v i o u s l y  made for t h e  specimens of r e f e r e n c e s  2 and  3. The 

m o d i f i c a t i o n  c o n s i s t e d  of incorpox- i l ing  ( n ’ )  v a l u e s  d i f f e r e n t  from 

u n i t y  i n  b o t h  t h e  u and V deter rn indt ions .  F u l l y  a c c o u n t i n g  f o r  

e x i s t i n g  s t r i n g e r  e c c e n t r i c i t i e s ,  t h e  resu l t s  shown i n  Tab le  I1 

were obta ined .  
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Specimen 

No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10  

11  

12 

13 

14 

15 

16 

17 

18 

19 

2 G  

21 

22 

23 

Test u c r  

1.17 

1.03 

1 .10  

1.02 

1 .20  

1.21 

.92 

1.16 

1 .20  

1.12 

1 .04  

. 94 

.96 

1.08 

1.06 

1.02 

1.07  

1 .06  

.98 

1.16 

. 99 

. 94  

.91 

Specimen 

No. 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

5 6  

37 

38 

39 

40 

,11 

42 

43 

44 

25 

.99 

.97  

.98 

1 .01  

1.07 

1 .18  

1.W 

1.27  

0 97 

1.08 

1 .00  

1 .05  

1 . 0 0  

.96  

.95 

.90 

.93 

1 .08  

1 .06  

1.03 

.93 

. 79 
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Reference 

No. 

2 

2 

2 

.> 

2 

2 

3 

3 

3 

3 

3 

Specimen 

Eo. 

1 

'> 
Y 

3 

4 

5 

6 

1 

3 
L 

*. 
3 

4 

5 

C a l c u l a t e d  Q c r  
T e s t  bcr 

.90 

.94 

.80 

.87 

.75 

.76 

.70 

.75 

.72 

.71 

.93 

The f i x i t y  f < \ c t o r  :iI)prodch proposed i n  r e f e r e n c e  4 f o r  t h e  

ev,*lrl r t i o n  of e f f e c t s  o f  frcci,ies on p a n e l  i n s t a b i l i t y  s t r e n f ; t h s  was 

coi.tpired with soiiie a v a i l a b l e  tc . i t  dcitd. 

l i i . i i t e d  app1i:able d-ita w.:re nvai J a b l e  ' ,ut  for t h e  spec imens  i n v c s t i g  i t e d ,  

clui t e  s a t i  s f < ; c t o r y  arrreeinent WJS achieved .  

I t  W A S  foiind t h , i t  only very 

I)at<i on  t e s t s  froin r e f \ . r cnce  5 of t c o  f r3me-s t i f f ened  c o r r u g a t e d  

cy1  i n d e r  cor , f i j iur .c i t ions which f , i i l e d  i n  t h e  p3ne3 

 COLI^ i r e d  w i t h  p r e d i c t  <\ns ecsploying t h e  lnethod ?re ;en tcd  i n  t h e  c u r v e s  

of r e f e r e n c e  fj 

i n s t - i b i l  i t y  inode were 

for  de tc r . l l i n? t ion  o f  buck! in:: stress anJ  t h e  iflct!lod o f  

3 
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r e f e r e n c e  4 f o r  de t e rmina t ion  of t h e  f i x i t y  f a c t o r .  S p e c i f i c a l l y ,  

e ( iua t ion  ( 2 )  of r e f e r e n c e  6 was employed and f o r  t h e s e  spec imens ,  

because of t h e i r  l a c k  of c i r c u m f c r e n t i a l  s t i f f n e s s ,  t h e  t h i r d  t e rm 

w a s  found t o  be n e g l i g i b l e .  1 General  Dynamics Convair  d i g i t a l  

computer program modif ied  f o r  t h e  purpose was used t o  o b t a i n  frame 

s t i f f n e s s e s  t o  pe rmi t  e v a l u a t i o n  of t h e  f i x i t y  f < l c t o r  i n  t h i s  equa t ion .  

One specimen from r e f e r e n c e  7 which W:IS r e p o r t e d  t o  have f a i l e d  

i n  t h e  pane l  i n s t a b i l i t y  rnode was a l s o  ana lyzed .  P rebuck l ing  o f  t h e  

s k i n  and high t o r s i o n 1 1  s t i f f n e s s  of  t h e  f r a n e s  ( c l o s e d  s e c t i o n )  r e : u i r e d  

slight m o d i f i c 5 i t i o n s  t o  t h e  approach and a hand s o l u t i o n  f o r  an  

anproximate frame t o r s i o n a l  c o n s t a n t  \vds accomplished.  For t h i s  cal- 

c u l a t i o n ,  t h e  r o t a t i o n a l  r e s t r a i n t  a f f o r d e d  a s t r i n g e r  by t h e  frame 

was determined p r i m a r i l y  from t h e  t o r s i o n a l  s t i f f n e s s  of t h e  frame 

between the  two a d j a c e n t  s t r i n g e r s .  

R e s u l t s  from t h e s e  t h r e e  cornpnrisons are shown i n  l’able 111. 

COFl?’ \i1ISON OF ;’RSDICTED C R I T I C  iL STK%SS VILUES 
L W L O Y I K G  FIXITY F.\CTOii INFLUENCES 

ilef e r e n c c  

N o .  

4, V O l .  I 

4,  Vol. 1 

Ype c i me n 

N o .  

7 

8 

F i x i t y  

F a c t o r  

1.01 

1.01 

C a l c u l a t e d  u 
T e s t  ucr 

c r  

1.02 

.99 

7 11-4 1.6 .97 

5 
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T e s t  d a t a  were a l s o  e v a l u a t e d  for t h e  specimens of r e f e r e n c e  5 

which f a i l e d  i n  t h e  g e n e r a l  i n s t a b i l i t y  mode. Analys is  which n e g l e c t s  

t h e  i n f l u e n c e  of e c c e n t r i c i t i e s  h a s  been completed.  !Iowever, t h e s e  

r e s u l t s  indicrctc  t h a t  t h e  e c c e n t r i c i t y  i n f l u e n c e s  must be a s s e s s e d .  

I n  o r d e r  t o  a l low adequate  time f o r  p r e p a r a t i o n  of  t h e  f i n a l  r e p o r t ,  

e x t e n s i o n  of t h i s  a n a l y s i s  was d i s c o n t i n u e d .  Should t h e  r a t e  of  progress 

on t h e  f i n a l  r e p o r t  make it  p o s s i b l e ,  t h i s  e x t e n s i o n  w i l l  be resumed 

w i t h i n  t h e  nex t  r e p o r t i n g  per iod .  A t  t h e  p r e s e n t  t ime ,  i t  is  thought  

th , i t  t h e  most impor t an t  t a s k  i s  t o  t ho rough ly  and c l e d r l y  document 

t h e  s t u d y  r e s u l t s  t o  f a c i l i t a t e  r eady  app1i :a t ion  of t h e  proposed  

a n a l y s i s  methods. 

3.0 P ROSL~hlS 

Aside from t h e  d i f f i c u l t y  c i t e d  above, no s e r i o u s  problems, 

which might impede performance,  have been encountered .  

4.0 PLANS FOR NEXT P:KIUD 

It is planned t h a t  t h e  next  r e p o r t i n g  p e r i o d  be devoted  a lmos t  

e n t i r e l y  t o  comple t ion  of  t h e  f i n a l  r e p o r t .  
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